- 1 - 



V..9 



ru 

ru 



s 4 



10 



15 



20 



25 



of the type comprising at least one envelopede^imlting 
the inside of a working chamber, and at>^st one fan 
for making the atmosphere of the^oarl^g chamber move, 
the fan comprising a propelle^which is placed inside 
the working chamber^T srder to rotate about a 
geometrical axi^f rotation, and a motor with a 
rotating magn^ic field comprising a rotor mounted so 
as ta^ktate with the propeller as one piece and made 
^^tate-J3y--feh^-rroir a Liny mayu c tio fio ^dr 

• „ -iraWp especially to thermos-tatted 

The invention is applicaoie espetianj 

enclosures such as furnaces^ autoclaves or incubates. 
Su^h enclosures are used, for example, for biological 
applications such as the culture of bacteria, cells or 

„ K=,v-ina or solvent -extraction 

other organisms, or tor DaKing ui 

applications . 

These enclosures have heating elements generally in the 
form of electrical resistors. The fan makes it possible 
to improve the heat transfer between these heating 
elements and the atmosphere of the working chamber by 
creating forced convection. 
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is a motor supplied 
stator for producing a 



Generally, the drive motor 
electrically and comprising a 
rotating magnetic field. This stator is placed, with 
the rotor, outside the working chamber. A shaft, which 
passes through the envelope delimiting the working 
chamber, then mechanically connects the propeller and 
the rotor . 
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Such an arrangement hampers cleaning operations, 
more particularly, decontamination operations of 
working chamber. 



and 
the 



One aim of the invention is to solve this problem by 
providing a working chamber of the aforementioned type, 
in which cleaning of the working chamber is 



made 
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To this end, the subject of the invention is an 
enclosure of the aforementioned type, characterized in 
that the propeller forms the rotor. 

According to particular embodiments of the invention, 
the working enclosure may include one or more of the 
following characteristics, taken in isolation or in any 
technically possible combination: 

the propeller comprises blades, the upper surfaces 
of which are inclined at least partially with 
respect to its axis of rotation in order to 
produce a local partial vacuum above the 
propeller, tending to lift it; 

the chamber comprises means for indexing the 
position of the propeller with respect to the 

support surface; 

the propeller rests freely on at least one support 
located in the working chamber; 

the propeller rests directly on the said support 
which provides the said support surface; 

the enclosure comprises at least one shelf placed 
in the working chamber, the shelf comprising a 
lower wall and an upper wall between which the 
propeller is housed, the lower wall providing the 
said support surface; 

the propeller rests on the support via the lower 
wall of the shelf; 

the chamber comprises at least one element for 
heating the atmosphere of the enclosure of the 
working chamber; 



the enclosure comprises at least one element for 
cooling the atmosphere of the working chamber; 

the drive motor comprises a stator for producing a 

_p • n j .; ~ nr der to make the 
rotating magnetic field m order 

propeller rotate; 

the stator is placed outside the working chamber; 
and 

the propeller comprises at least one permanent 
magnet . 

in addition the subject of the invention is a feller 
for an enclosure as defined above, character ized in 
that it comprises at least one permanent magnet. 

■n v><= hPtter understood on reading the 
The invention will be better u » uc 

following description, given solely by way of example 
and made with reference to the appended drawxngs, 

which : 

Figure 1 is a schematic transverse section of an 
enclosure according to the invention taken along a 



vertical plane parallel to the opening 

to the enclosure, 



for access 



Figure 2 is a partial schematic view in exploded 
perspective, illustrating the propeller and the 
bottom of the enclosure of Figure 1, 

Figure 3 is a schematic section of a blade of a 
variant of the propeller of Figures 1 and 2 , and 

Figure 4 is a partial enlarged view similar to 
Figure 1, illustrating another embodiment of the 

invention. 



Figure 1 shows a working enclosure 1 « prrsmg • 
substantially parallelepipedal vessel 2, one ^ of the 
tlce3 of which is open. The enclosure 1 also comprises 
a door, not shown in Figure 1. hinged to the vessel 2 
in order to close this open face and allow access to 
the inside of the enclosure 1. 

i , and the door have a double-envelope 
The vessel 2 ana tne . 
structure comprising an outer envelope 4, an nner 
envelope S and a layer of thermal insulat.on 6 placed 
between these envelopes. 

i™ ^ delimits a working chamber 7 on 
The inner envelope 5 aeiimitb 

the inside. 

Th e enclosure X is e q ui PP ed with a fan 10 - ^ 
the atmosphere of the working chamber 7 move. This fan 

„ nrooeller 11 placed inside the working 
10 comprises a propeller y f i--\ A 

- 0 frir . rr eatinq a magnetic tieia, 
chamber 7 and means 12_ for, creating a _ 

i_ = vorHral aeometrical axis A ana 
which rotates about a vertical geo 

which is substantially orthogonal to the latter 

o 19 ma v comprise windings through 
Typically, these means 12 may.compris ... 

a H^sianed to pass m order 
which polyphase currents are designee p variant 
to create the rotating magnetic field. In ^ -riant 
these means 12 may comprise a permanent magnet- driven 
by a motor . 



> 16 of the inner envelope- 5, in a housi 



[ein the 
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j ^^i^ miter envelope 4 xn 
thermal insulation J^nd^a^e outer £ ' 

order to aVU^ScesT to these means 12 from the 
or vertical axis A is 

outsids^o? the chamber 1. The 

As illustrated more particularly by Figure 2 the 
propeller 1! comprises a hub 20 with axis .and blades 
21 extending radially outwards from thx. hub 2CK These 
blades 21 are uniformly distributed angularly about the 
hub 20 and are inclined with respect to the axrs A of 
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the hub 20. 



A permanent magnet 24 is housed inside the hub 2 0 so as 
to rotate" as one piece with the latter about the axis 
A This permanent magnet 24 is oriented so that the 
magnetic field which it creates is substantxally 
orthogonal to the axis A. 

in addition, the hub 20 has a central conical cavity 25 
made in its lower face 26 and converging upwards. 

„ ,^ = ^a_afl---TTf'~~the bottom 16 of 
the centre of the upper^urfacs--5^)t tne 

T-s-TrViiq r>roiection 27 is oriented 
the inner _enve*ope 5 . This projecLJ. 




The propeller 11 rests freely via its hub 20 on the 
upper surface 28 of the bottom 16. The projection 27 of 
the bottom 16 is inserted in the cavity 25 of the hub 
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Heating means 30, such as heating resistors, are fitted 
under the bottom 16, in the thermal insulation 6. 

When the means 12 produce a magnetic field rotating in 
the direction of the arrow 31 in Figures 1 and 2, the 
field makes the permanent magnet 24, and therefore the 
propeller 11, rotate in the same direction about the 
axis A The means 12 and the propeller 11 then form a 
stator, located outside the working chamber, and a 
rotor, respectively, of one and the same motor with a 
rotating magnetic field. 

Because of the orientation of the blades 21 of the 
propeller 11, the propeller 11 creates a local flow of 
air directed downwards and therefore towards the bottom 
16 as schematized by the arrows 31 in Figure 2. This 
flow is therefore directed in the direction of gravity 
and creates a partial vacuum above the blades 21. 
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Thus, the propeller 11 tends to lift with respect to 
the bottom 16 on which it rests, thereby limiting 
friction. 

Vte^KX^^ of air jacej 

outwards above the heating elementsJO^her-flow of air 
is then deflected upwards^^hT^ide walls 32 of the 

i™> q t^rT^irculated along the upper wall 
inner envelope 5,— fcnen cumia , 

j -^C^^^ni-r-^ and finally, it descends back 
34 towards its centre, ana n^ny, 



The path of this airflow i 
arrows 3 5 in Figure 1. 



s schemat i zed by the two 
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£!hrn=n — — £ an 1 -0 
working chamber 7 making 
satisfactory heat transfer betvj 
3 0 and the 
particular ,t> 

attaj,n^ satisfactory homogeneity 
ir 7. - 




atmosphej 
forced 



ftnrrecT-TOiiV'ectioii rrr 

it possiblg^^o-^ro vide 
Ifhe heating elements 

off" this working chamber. In 
convection makes it possible to 

within the working 
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-i i _ n^rjable of being used as an 
Thus, the enclosure 1 is capaoie u a 

incubator. 

Moreover, in order to clean the working chamber 7, it 
is enough to take hold of the propeller 11 and to 
withdraw it without any dismantling operation being 
necessary. 

Cleaning of the working chamber 7 is therefore more 
simple than in the case where the propeller is driven 
by a shaft passing through the inner envelope 5. 
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-to — addi^-io*^ tiie^atTL 

require any infractug, 
the ir^-^enve lope 5 
ing operat ion. 




I an l^^daes ^^e-t™ 
:r^aEed*^iri the walls of 
which would also hamper the 
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it is enough to place the propeJ^-rT^ck in the 
centre of the bottom j^^h^omplementary reliefs 25 
and 27, which fpr^lnlexing means, making it possible 
to poB^JbiotTthe propeller 11 in the centre of the 

Finally, it is interesting to note that the structure 
of the fan 10 makes it possible to use the enclosure 1 
with or without forced convection. In the latter case, 
it is enough to withdraw the propeller 11, the means 12 
then being inactive. 
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-ftCT T oi ra i ng tro-^--v^rdranL not Ghovmr^^gl^ 

are renrcved^^jAe^^ automatically 
r- means - 12 are activated. > 

in another variant not shown, the propeller 11 may not 
include a permanent magnet, it being driven solely by 
the creation of eddy currents in the propeller 11 by 
the rotating magnetic field produced by the means 12. 
in this case, the propeller 11 comprises at least one 
part made from an electrically conducting material. 

in yet another variant not shown, the propeller 11 
comprises means to create a magnetic field rotating 
with respect to the propeller about the axis A. These 
means may comprise an electrical source and windxngs 

supplied by the latter. 

of Figure 1 are replaced, 



for example, by a permanent magnet which, by 
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In this case, the means 12 

a 

cooperation with the rotating magnetic field, will make 
the propeller 11 rotate about the axis A. 



-iran-t — ^Irl-us-trated— m 

Xi^z^fT^ing" profile with 



■Ae^ erd i ng fe e— abetter 
the blades_2JL 
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, iigg ^-^ r c g -^tft c O nca v iL y di rec^-^ewnwgrg; 
Each upper surface 38 of blade 21is>^frincl 1 ned 

i- r^-K-t-iv with respex^-t^the axis A. On rotation 
at least partly witn resjga-*^ ^ 

■^r-<C2 HHrprfion 31. a partial vacuum 
of the propellej^-n the dxrectxon ji, «» p 

will hs-^Sted above the upper surfaces 38 of the 
b* gd^ T 21 tc ndi - n g-feo l i£ L t h e prop eller 11. 

in yet another variant not shown, the means 12 for 
creating a rotating magnetic field and heating means 30 
are placed above the upper wall 34 of the envelope 5 
and the propeller 11 is placed under the upper wall 34. 
The means 12 then comprise one or more permanent 
magnet (s) in order to keep the propeller 11 in contact 
with the wall 34 against the effect of gravity 
including in the absence of a rotating magnetic field 
created by the means 12 . 

According to the embodiment of Figure 4, the enclosure 
1 comprises at least one propeller 11 placed inside a 
shelf 40 of the working chamber 7. This shelf 40 is 
intended to support products to be treated m the 
working chamber 7 . 

The shelf 40 is hollow and comprises a horizontal lower 
wall 41 and a horizontal upper wall 42 between which 
the propeller 11 is placed. The walls 41 and 42 have 
openings 43 in order to enable the atmosphere of the 
working chamber 7 to flow through the shelf 40. 



•> 



3 0 The 



re 



35 




upper 



The propeller 11 no longer includes a permanent magnet 
in its hub 2 0 but several permanent magnets 24 each 
carried by one of its blades 21. The magnetic fields 
created by these magnets 24 are substantially radial 
with respect to the axis A of the propeller 11. 

The shelf 4 0 is supported on shelf supports 4 8 provided 
on the side walls 32 of the inner envelope 5. The shelf 
40 rests freely on these shelf supports 48. 

The— means— ±8— for d e a L in g— a-^fea^«g— mag^gU^-^*^ 
comprise elements 49^ced__in-tn^^ insulation 6 

at the sajne^eve-rts^th^ shelf 40, substantially at the 
^oTTach -H 9 ^e- wall 32 u£ Lhe -±nner enveiope-^ 

The fan 10 formed by the propeller 11 and the 
associated means 12 makes it possible, as above, to 
make the atmosphere of the working chamber 7 move. 

The working chamber 7 is designed so that it can be 
equipped with several shelves 40 such as that described 
above and such that this arrangement can be combined 
with that described with respect to Figures 1 and 2 . 

More generally, the principles above can be applied to 
making the atmosphere move of a working chamber which 
is not heated but, for example, cooled. 



